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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312 S295group. (#2) From September 1st 2012 until 50 patients had started on
Morphine IR, constituting the Morphine group. The two periods were
similar with respect to organisation of staff, surgical and medical
procedures; only the pain management regimes differed.
Results: The two groups’ demographics and baseline characteristics
were comparable (Table). The patients in the Oxycodone group had
a signiﬁcantly shorter hospitalization (3.6 days) period compared to the
patients in the Morphine group (5.3; mean difference 1.7 days [95% CI
0.7 to 2.7]; P¼0.001; Table). Further, the proportion of patients hospi-
talized more than 3 days were 62% (Risk Difference: 22%; 95%CI 3 to 41;
P¼0.024) lower in the Oxycodone group (36% vs. 58%). 16% of the
patients in the Oxycodone group switched pain management regime,
whereas 48% of the patients in the Morphine group switched to
a different pain management regime due to intolerance or insufﬁcient
efﬁcacy (Risk Difference: 32% [95%CI 15 to 49]; P¼0.0003). While the
analgesic effect of the two pain management regimes was similar
between groups during the second day, the Oxycodone group had
a statistically signiﬁcant smaller maximum pain intensity during the
third day of hospitalization (mean difference: 0.9 cm [95%CI 0.2 to 1.6];
P¼0.014).
Conclusions: After TKR, postoperative pain management regime using
Oxycodone CR when needed, was associated with a shorter hospitali-
zation period, seemingly caused by superior pain relief on the third day
of hospitalization (leading to discharge) and a better tolerance
compared to a Morphine IR regime. Optimized postoperative pain
management using Oxycodone CR may help achieving the fast track
goals of 2-3 hospitalization days following TKR.577
CLINICALLY IMPORTANT BODY WEIGHT GAIN FOLLOWING KNEE
ARTHROPLASTY: A FIVE-YEAR COMPARATIVE COHORT STUDY
D.L. Riddle y, J.A. Singh z, W.S. Harmsen x, C. Schleck x, D.G.
Lewallen x. yVirginia Commonwealth Univ., Richmond, VA, USA; zUniv.
of Alabama at Birmingham, Birmingham, AL, USA; xMayo Clinic,
Rochester, MN, USA
Objective: The impact of knee arthroplasty on bodyweight has not been
fully explored. Clinically important weight gain following knee
arthroplasty would pose potentially important health risks.
Methods: We used one of the largest US-based knee arthroplasty
registries and a population-based control sample from the same
geographic region to determine whether knee arthroplasty increases
risk of clinically important weight gain of 5% or more of baseline body
weight over a 5-year postoperative period.
Results: There were 1,122 TKAs, in 917 patients, meeting criteria for
inclusion in the study and a random sample of 237 persons in the
population-based sample. Of the persons in the knee arthroplasty
sample, 30.0% gained 5% or more of baseline body weight ﬁve years
following surgery as compared to 19.7% of the control sample. The
multivariable adjusted (age, sex, BMI, education, comorbidity and pre-
surgical weight change) odds ratio was 1.6 (95% CI, 1.2, 2.2) in persons
with knee arthroplasty as compared to the control sample. Additional
arthroplasty procedures during follow-up further increased risk for
weight gain (OR¼2.1, 95% CI, 1.4, 3.1) relative to the control sample.
Speciﬁcally among patients with knee arthroplasty, younger patients
and those who lost greater amounts of weight in the 5-year pre-oper-
ative period were at greater risk for clinically important weight gain.
Conclusions: Patients who undergo knee arthroplasty are at increased
risk of clinically important weight gain following surgery. The ﬁndings
potentially have broad implications to multiple members of the
healthcare team. Future research should develop weight loss/mainte-
nance interventions particularly for younger patients who have lost
a substantial amount of weight prior to surgery as they are most at risk
for substantial postsurgical weight gain.578
THE INFLUENCE OF DEEP KNEE FLEXION AT THE EARLY
POSTOPERATIVE STAGE AND HEIGHT OF PATELLAR ON INCIDENCE
OF PATELLAR CLUNK SYNDROME
A. Osawa, H. kanazawa, K. Shitoto, M. Kinoshita, Y. Maruyama. Juntendo
Univ. Urayasu Hosp., Urayasu, Japan
Purpose: It has been reported that posterior-stabilized total knee
arthroplasty (TKA) has a high incidence of the patellar clunk syndrome.The syndrome has previously been linked to component design, patellar
tilt, and other factors. Larger intercondylar box ratio of the PFC Sigma PS
has been found to lead to a higher incidence of patellar clunk syndrome
due tomore frequent contact between the patellar and intercondylar. The
purpose of this study was to evaluate the association of patellar clunk
syndrome with ﬂexion and several other factors using the PFC Sigma PS.
Methods: One hundred and nine posterior stabilized TKAs were per-
formed from 2009 to 2011, ninety-four of which were ﬁnally evaluated.
All patients had a PFC Sigma RP. The following factors were recorded
during the study and compared between those with complications of
patellar clunk syndrome (PCS) and those without (NPC): age, gender,
diagnosis (OA/RA), preoperative ﬂexion, 6-week post-operative ﬂexion,
and ﬁnal ﬂexion. The study also took into account and compared both
groups (PCS/NPC) on Insall-Salvati ratio, postoperative patella height,
preoperative and postoperative femoral-tibial angle using x-ray.
Statistical analysis of patellar clunk incidence evaluated chi-square tests
or student T test, with signiﬁcance at P less than .05.
Results: The study was conducted with a mean follow-up of 2.2 years
(1.1-3.5) Of the ninety-four knees evaluated, patellar clunk syndrome
was identiﬁed in six (7.4%). The 6-week postoperative knee ﬂexion and
postoperative low lying patellar were signiﬁcantly associated with
patellar clunk syndrome (P<0.05). Other factors showed no signiﬁcant
association with this syndrome.
Conclusions: In this study, patellar clunk syndrome is associated with
6-week postoperative knee ﬂexion. It doesn't, however, show a strong
association during preoperative and ﬁnal postoperative stages.
Furthermore, a lower patellar height leads to an increased patellar-
intercondyal friction area. Patellar clunk syndrome usually occurs
between the 3-month to 9-month stage post-operation. The fact that
deep ﬂexion at the 6-week postoperative period shows strong links to
patellar clunk syndrome suggests that ROM exercise should bemodiﬁed
to take into consideration the possibility of inﬂammatory ﬁbrous
hyperplasia at the early stage of healing.
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IMPROVEMENTS IN BIOMECHANICAL SYMMETRY ARE RELATED TO
IMPROVED FUNCTIONAL PERFORMANCE FOLLOWING TOTAL KNEE
ARTHROPLASTY
S. Abujaber, A. Marmon, J. Zeni. Univ. of Delaware, Newark, DE, USA
Inter-limb asymmetry in the lower extremity is evident after unilateral
total knee arthroplasty (TKA). In particular, these altered movement
patterns are characterized by larger hip and knee extension moments
and higher vertical ground reaction forces under the non-operated limb
compared to the operated limb during a sit-to-stand (STS) task.
Although greater symmetry in quadriceps strength is associated with
improved biomechanical symmetry, strength only explains a small
portion of the variance in symmetrical movement patterns. Previous
work has also revealed that greater biomechanical symmetry during
STS is correlated with better functional performance at a single time
point; however no studies have evaluated whether improvements in
symmetry over time are correlated with improvements in functional
performance over the same time period.
Purpose: The purpose of this study was to determine if improvements
in biomechanical symmetry were associated with improvements in
functional performance when compared 2-3 weeks before surgery and
6-months after TKA.
Methods: Eight subjects who scheduled to undergo unilateral TKA (6
males) participated in this study. After TKA, patients received 6-8 weeks
of outpatient physical therapy that included progressive strengthening
and symmetry retraining. Biomechanical analysis of STS and functional
testing were performed 2-3 weeks before TKA and 3 and 6months after
surgery. Biomechanical measures included symmetry ratio of peak
ﬂexion knee moment (PFKM) during rising from a chair (RFC), as well as
vertical ground reaction force (VGRF) during RFC, standing and return
to sit (RTS). Symmetry ratios were calculated as the operated limb
divided by the non-operated limb. Functional outcomes included the
six-minute walk (6MWT),stair climbing task (SCT), the timed up and go
test (TUG) and the quadriceps index (QI), which was a ratio of the
isometric knee extensor strength of each limb (operated/non-oper-
ated). Correlations of change scores were created between functional
and biomechanical outcomes.
Results: Subjects demonstrated improved symmetry for all biome-
chanical variables and quadriceps strength, and subjects improved in all
functional performancemetrics across testing sessions (Table1). Change
Table 1
Mean symmetry ratio for biomechanical and functional outcomes
PFKM VGRF-STANDING VGRF-RFC VGRF-RTS QI 6MWT SCT TUG
PRE-OP 0.67 0.86 0.86 0.86 0.81 1641.82 18.30 8.76
3-MONTHS 0.74 1.02 0.93 0.98 0.82 1741.49 14.68 8.53
6-MONTHS 0.87 1.06 1.02 1.01 0.85 2057.44 12.42 8.10
Table 2
Correlation between improvements of biomechanical and functional measures pre
to 6-mo
QI 6MWT SCT TUG
PFKM 0.59 0.38 –0.64 –0.51
VGRF-STANDING 0.12 0.82 –0.49 –0.58
VGRF-RFC 0.63 0.85 –0.36 –0.75
VGRF-RTS 0.85 0.69 –0.45 –0.58
QI 1.00 0.20 –0.14 –0.19
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improved functional performance score between 6 month and pre-
operative values. Improvement in symmetry of VGRF and PFKM were
positively correlated with the improvements in the 6MWT (Fig.1)and
negatively associated with the change in time required to perform SCT
and TUG. Change in QI was positively associated with changes in
biomechanical symmetry and functional performance (Table 2).
Conclusions: These results suggest that improvements in biomechan-
ical symmetry are related to improvements in functional performance.
Although improved QI was related to functional improvements, the
relationships were greater between biomechanical outcomes and
functional performance. This suggests that post-operative rehabilita-
tion protocols should maximize inter-limb symmetry in addition to
normalizing quadriceps strength. Fig.1:The association between the
change in symmetry ratio of VGRF-RFC and the change in walked
distance in 6MWT pre-operatively to 6-months.
Ă
580
INFLAMMATORY PHENOTYPE IN PERI-IMPLANT TISSUE ASSOCIATES
WITH BLOOD METAL CONCENTRATIONS IN PATIENTS WITH FAILED
METAL-ON-METAL HIP PROSTHESES
E.-L. Paukkeri y, R. Korhonen y, A. Eskelinen z, M. Pesu x, E. Moilanen y, T.
Moilanen y,z. y The Immunopharmacology Res. Group, Univ. of Tampere
Sch. of Med. and Tampere Univ. Hosp., Tampere, Finland; zCoxa Hosp.
for Joint Replacement, Tampere, Finland; x Inst. of BioMed. Technology,
Univ. of Tampere, Tampere, Finland
Purpose: During last decade, metal-on-metal (MoM) bearing surfaces
gained popularity in the treatment of osteoarthritic hip destruction.
However, increasing rates of failures of MOM hips are being reported
due to inﬂammatory soft tissue reactions. The aim of the present studywas to clarify the inﬂammatory responses in peri-implant tissue in
patients with a failure of MoM articulation.
Methods: Sixteen patients with a failed Articular Surface Replacement
(ASR) implant were included in the study. Blood metal ion levels were
analysed with coupled plasma mass spectrometry before revision
surgery. Samples of peri-implant tissues collected during revision
surgery were degraded by enzyme digestion and the distributions of
cell populations were analysed by ﬂow cytometry.
Results: In macroscopic observation, peri-implant reactions had vari-
able amounts of necrotic and granulomatous tissue and cystic pseu-
dotumour formation. All patients expressed elevated levels of blood
chromium and cobalt, but the patient-to-patient variation was signiﬁ-
cant. In histological examination, intensive inﬂammatory cell inﬁltra-
tion was a characteristic feature, but only few metal containing cells
were observed. An analysis by ﬂow cytometry showed that the distri-
butions of the inﬂammatory cells were mainly polarized either to
macrophage-rich (CD45+/CD14+) or T-lymphocyte-rich (CD45+/CD3+)
phenotypes. The portions of B-lymphocytes (CD45+/CD19+) and gran-
ulocytes (CD45+/CD15+) were small. Interestingly, the levels of blood
chromium and cobalt were signiﬁcantly higher in patients with
macrophage-dominated inﬂammation than in patients with T-
lymphocyte-dominated inﬂammation.
Conclusion: The results suggest that the adverse reactions induced by
MoM wear particles contain heterogeneous pathogeneses and the
metal levels seem to be an important factor in the determination of
inﬂammatory phenotype. The present results support the hypothesis
that higher levels of metal particles cause tissue necrosis and
macrophages are recruited to clear the necrotic debris. The lympho-
cyte-dominated inﬂammation may, on the other hand, reﬂect
a delayed hypersensitivity reaction induced by lower metal concen-
trations.581
CYCLIC PHOSPHATIDIC ACID (CPA) STIMULATES THE PRODUCTION
OF HYALURONIC ACID (HA) IN HUMAN OSTEOARTHRITIC
ARTICULAR CHONDROCYTES, AND INTRA-ARTICULAR
ADMINISTRATION OF CPA SUPPRESSES PAIN, SWELLING, AND
CARTILAGE DESTRUCTION IN RABBIT EXPERIMENTAL
OSTEOARTHRITIS
I. Masuda y,z, K. Okada x, S. Momohara z. y Sanno Hosp./Intl. Univ. of
Hlth.and Welfare, Tokyo, Japan; z Inst. of Rheumatology, Tokyo Women's
Med. Univ., Tokyo, Japan; x SANSHO Co. Ltd., Tokyo, Japan
Purpose: Cyclic phosphatidic acid (cPA) is one of lipid mediators, has
been shown various biological effects. On human skin ﬁbroblasts, cPA
stimulates high molecular hyaluronic acid (HA) production through up-
regulating HA synthase (HAS). cPA also have shown that antinociceptive
effect on animal models of acute and chronic pain. The aim of this study
was to evaluate the effects of cPA on articular chondrocytes HA
synthesis in vitro, and its in vivo effect using a rabbit model of
osteoarthritis.
Methods: In vitro studies were performed using human osteoar-
thritic chondrocytes obtained at joint replacement surgery. cPA 0-50
microM was added to chondrocyte cultures and effects of cPA on
chondrocyte HA metabolism were assessed at various time points (0-
48hrs). Synthesized HA in culture media was measured by sandwich
ELISA using bovine nasal HA binding protein. HAS expression in
chondrocytes was examined by real time PCR using speciﬁc primers
to HAS1, HAS2, and HAS3. Beta-actin was used as endogenous
control. In vivo experimental OA was induced in the knee joints of 12
mature rabbit knee joints by partial lateral menisectomy. They were
divided into two groups, and cPA (10 micro gram/rabbit) or saline
were injected intra-articularly twice a week immediately after the
surgery. General health, weight, pain score {weight bearing
